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(54) Information recording/reproducing apparatus and information recording method 



(57) An information recording/reproducing appara- 
tus and an information recording method which allowthe 
formation of a recording pit having a preferable shape. 
One of a first recording standard and a second recording 
standard is selected based on a common disc type re- 



corded in a recording disc and a disc type obtained on 
the basis of predetermined information recorded in the 
recording disc. A recording signal having a recording 
waveform according to the selected recording standard 
is generated. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001 ] The invention relates to an information record- 
ing/reproducing apparatus for recording Information da- 
ta on a recording medium. ' 

2. Description of Related Art 

[0002] As a type of optical recording medium which 
allows writing of information data thereon, attention is 
drawn to such recording discs as WORM (Write Once 
Read Many)-type CD (Compact Disc)-R, DVD (Digital 
Versatile Disc)-R, a rewritable DVD-RW, or the like. 
[0003] In an information recording apparatus, for ex- 
ample the following processes are executed when writ- 
ing information data to the recording disc. 
[0004] First, a recording signal having a level change 
according to the information data is formed, and sup- 
plied to a writing laser diode. The writing laser diode 
generates a laser beam having a light power according 
to the level of the recording signal and irradiates the gen- 
erated laser beam on the recording surface of the re- 
cording disc. As a result of the irradiation, the reflect- 
ance of an area irradiated by the laser beam is reduced 
as compared with that of an area where the laser beam 
is not irradiated. The area of the reduced reflectance be- 
comes a recording pit indicative of the information data. 
[0005] However, a variation in shape of the recording 
pits occurs, which variation is formed by the irradiation 
of the laser beam in dependence on differences in struc- 
ture, material, and the like of the recording disc. 
[0006] According to the standard of the CD-R as a 
WORM-type recording disc, i.e., what is called Orange 
Book, it is specified that the CD-R is classified into six 
kinds of disc types (hereinafter, referred to as a common 
disc type) based on a combination with a media type 
(types A to C) and a p category (high, low) as shown in 
Fig. 1 and used in common by manufacturers. 
[0007] For example, at a manufacturer of the CD-R, 
information data is at first recorded to the CD-R, that is 
manufactured by the devices owned by the manufactur- 
er, by using a standard recording apparatus which can 
record information to any of the six kinds of CD-R, and 
discrimination is made, based on a result of the record- 
ing, as to which one of the six kinds of common disc 
types the CD-R belongs. The manufacturer of the CD- 
R then records the common disc type (media type + J3 
category) obtained by the discrimination result to the 
CD-R and ships the CD-Rs on which the common disc 
type is recorded. 

[0008] On the side of a recording apparatus for re- 
cording the information data to the shipped CD-R, wave- 
form parameters (AP D , AP H , GT) based on the first re- 
cording standard as a strategy for generating the opti- 



mum recording signal as shown in Fig. 1 are set in cor- 
respondence to each of the six kinds of common disc 
types. According to the first recording standard, a 3T- 
EFM (Eight to Fourteen Modulation) modulation signal 

s as shown, for example, in the part (a) of Fig. 2 indicative 
of an information data signal is converted into a record- 
ing signal having a waveform as shown in the part (b) 
of Fig. 2. As shown in the part (b) of Fig. 2, the recording 
signal waveform first rises or increases with a delay of 

10 time 6T from a leading edge of the EFM modulation sig- 
nal. A recording power which is higher than a recording 
power P w by AP H is maintained for a period of time of 
AP D and, after that, is held to a level of the recording 
power P w until a trailing edge of the EFM modulation 

15 signal. That is, on the recording apparatus side, the 
common disc type is read out from the loaded CD-R, a 
recording signal having a waveform according to the re- 
cording standard corresponding to the common disc 
type is generated, and the laser diode for writing is driv- 

20 en, thereby providing a formation of a recording pit hav- 
ing a preferable shape. 

[0009] That is, according to the Orange Book, the 
manufacturing source is promoted so as to manufacture 
the CD-R corresponding to one of the six kinds of com- 
25 prion disc types. 

[0010] In the case of some of the manufacturing com- 
panies of the CD-R, however, although the manufac- 
tured CD-R is allowed to correspond to the six kinds of 
common disc types, there is a case that some compa- 
30 nies manufacture CD-Rs for which the common disc 
type is not always suited best. 

OBJECTS AND SUMMARY OF THE INVENTION 

[001 1] The invention is made to solve the above prob- 
lem and it is an object of the invention to provide an in- 
formation recording/reproducing apparatus and an in- 
formation recording method which can form a recording 
pit having a more preferable shape. 
[0012] According to an aspect of the invention, there 
is provided an information recording/reproducing appa- 
ratus for recording information to a recording disc by ir- 
radiating a recording beam light to the recording disc 
according to a recording signal indicative of information 
data, comprising: memory means in which common disc 
type information to be recorded in the recording disc and 
a first recording standard showing waveform parame- 
ters at the time when the recording signal is generated 
have been stored in correspondence to each other and 
predetermined information to be recorded in the record- 
ing disc and a second recording standard showing 
waveform parameters at the time when the recording 
signal is generated have been stored in correspondence 
to each other; means for reading out the common disc 
type information and the predetermined information 
from the recording disc, respectively; and recording sig- 
nal generating means for selecting one of the first re- 
cording standard and the second recording standard on 
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the basis of the common disc type information and the 
predetermined information, reading out the selected 
standard from the memory means, and generating the 
recording signal on the basis of the read-out recording 
standard. 

[0013] According to another preferred aspect of the 
invention, there is provided an information recording 
method of recording information to a recording disc by 
irradiating a recording beam light according to a record- 
ing signal indicative of information data to the recording 
disc, comprising the steps of: storing common disc type 
information to be recorded in the recording disc and a 
first recording standard showing waveform parameters 
at the time when the recording signal is generated into 
memory means in correspondence to each other and 
further storing predetermined information to be record- 
ed in the recording disc and a second recording stand- 
ard showing waveform parameters at the time when the 
recording signal is generated into the memory means in 
correspondence to each other, respectively; and select- 
ing one of the first recording standard and the second 
recording standard on the basis of the common disc type 
information read out from the recording disc and the pre- 
determined information, reading out the selected stand- 
ard from the memory means, and generating the record- 
ing signal on the basis of the read-out recording stand- 
ard. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0014] 

Fig. 1 is a diagram showing an example of first re- 
cording standard information in which a media type 
and a p category of a recording disc and waveform 
parameters (AP D , AP H , 6T) based on the first re- 
cording standard have been made to correspond to 
each other; 

Fig. 2 is a diagram showing waveforms of a record- 
ing signal based on the waveform parameters (AP D , 
AP H , 9T) based on the recording standard; 
Fig. 3 is a diagram showing a construction of an in- 
formation recording/reproducing apparatus accord- 
ing to the invention; 

Fig. 4 is a diagram showing a schematic memory 
map in an ROM 34; 

Fig. 5 is a diagram showing an example of manu- 
facturer code information stored in the ROM 34; 
Fig. 6 is a diagram showing an example of dedicat- 
ed disc type information stored in the ROM 34; 
Fig. 7 is a diagram showing an example of second 
recording standard information stored in the ROM 
34; 

Fig. 8 is a diagram showing an example of third re- 
cording standard information stored in the ROM 34; 
and 

Fig. 9 is a diagram showing a recording initial setting 
subroutine based on an information recording 



method of the invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

5 

[001 5] Fig. 3 is a diagram showing construction of an 
information recording/reproducing apparatus according 
to the invention. 

[0016] In Fig. 3, a recording modulating circuit 1 1 per- 

io forms a predetermined modulating process for record- 
ing to an information data signal such as video signal, 
audio signal, or computer data signal and supplies a 
moduiation signal M obtained in this process to a record- 
ing signal waveform generating circuit 1 2. The recording 

is signal waveform generating circuit 1 2 converts the mod- 
ulation signal M into a waveform according to a record- 
ing standard signal WS supplied from a system control 
circuit 30 and supplies it to a recording power adjusting 
circuit 13. The recording power adjusting circuit 1 3 shifts 

20 a level of an amplitude of an output signal M P of the gen- 
erating circuit 12 to a value according to the recording 
power designation signal P w supplied from the system 
control circuit 30 and supplies the resultant amplitude 
as a recording signal RM to a recording/reproducing 

25 head 14. A slider mechanism 15 moves the recording/ 
reproducing head 1 4 in the radial direction of a recording 
disc 17 which is rotated by a spindle motor 16. A servo 
circuit 1 8 generates a driving voltage for driving each of 
the slider mechanism 15 and spindle motor 16 by an 

30 amount corresponding to various servo control signals 
supplied from the system control circuit 30 and supplies 
it to each of the slider mechanism 1 5 and spindle motor 
16. 

[001 7] The recording disc 1 7 is a WORM -type optical 

35 recording medium such as a CD-R which is divided into: 
a program area in which information data is recorded; 
and a management area in which various management 
information has been recorded which is used when the 
recording/reproducing operations to/from the recording 

40 disc 1 7 are executed. In addition to a lead-in time show- 
ing an information reading start position specified by 
every disc manufacturer, a media type and p category 
information of the recording disc 1 7 have also been pre- 
viously recorded as management information in the 

4 5 management area. 

[0018] In response to an information recording start 
command signal supplied from the system control circuit 
30, a laser diode (not shown) mounted on the recording/ 
reproducing head 14 generates a recording beam light 

50 having a light power according to a level change of the 
recording signal RM and irradiates it onto the recording 
surface of the recording disc 1 7. By the irradiation of the 
recording beam light, a recording pit having a pit length 
corresponding to the modulation signal M is formed on 

55 the recording surface of the recording disc 1 7. When the 
information reading start command signal is supplied 
from the system control circuit 30, the laser diode irra- 
diates a reading beam light onto the recording surface 
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of the recording disc 17. In this state, an information 
reading optical system (not shown) mounted on the re- 
cording/reproducing head 14 receives the reflection 
light from the recording disc 17 and guides it to a pho- 
todetector (not shown). The photodetector photoelectri- 
cal ly converts the reflection light, thereby obtaining a 
read signal corresponding to the recording information 
recorded on the recording disc 20 and supplying it to a 
demodulating circuit 19. 

[001 9] The demodulating circuit 1 9 binarizes the read 
signal supplied from the recording/reproducing head 14 
and, thereafter, reconstructs the information data signal 
by performing a predetermined demodulating process, 
and generates it as reproduction information data signal 
RD. 

[0020] An operating device 31 which accepts various 
instructing operations by the user, an RAM (Random Ac- 
cess Memory) 33, and an ROM (Read Only Memory) 34 
are connected to the system control circuit 30. 
[0021] Fig. 4 is a diagram showing a schematic mem- 
ory map in the ROM 34. 

[0022] As shown in Fig. 4, manufacturer code infor- 
mation D 1 as shown in Fig. 5, dedicated disc type infor- 
mation D2 per manufacturer as shown in Fig. 6, first re- 
cording standard information D3 as shown in Fig. 1 , sec- 
ond recording standard information D4 as shown in Fig. 
7, and third recording standard information D5 as shown 
in Fig. 8 have previously been registered in the ROM 
34, respectively. 

[0023] As shown in Fig. 5, a "lead-in start time" indic- 
ative of a reading start position on the recording disc, a 
"manufacturer code" showing each manufacturer, and 
a "type code" are described in correspondence to each 
other in the manufacturer code information D1 . The type 
code denotes disc type information representing disc 
types where the recording discs are classified into two 
kinds of disc types according to recording characteris- 
tics. As those two kinds of disc types, there is a long 
type in which a long recording signal waveform is nec- 
essary because a pit forming response speed for the 
recording beam is low and a short type in which a short 
recording signal waveform is necessary because a pit 
forming response speed for the recording beam is high. 
[0024] As shown in Fig. 6, the combinations of the 
manufacturer code and the type code and various disc 
types (media type + p category) have been described in 
the dedicated disc type information D2 in correspond- 
ence to each other. That is, at a time point when the 
second recording standard information has been deter- 
mined, common disc type information which is recorded 
to the recording disc by the manufacturer of the record- 
ing disc has been registered as dedicated disc type in- 
formation. 

[0025] As shown in Fig. 1 , each of the six kinds of 
common disc types defined by the Orange Book and the 
waveform parameters (AP D , AP H , GT) based on the first 
recording standard are described in the first recording 
standard information D3 in correspondence to each oth- 



er. 

[0026] As shown in Fig. 7, the combinations of the 
manufacturer code and the type code and the waveform 
parameters (AP D , AP H , 0T) based on the second record- 
5 ing standard which are optimum to each of those com- 
binations have been described in the second recording 
standard information D4 in correspondence to each oth- 
er. That is, the waveform parameters (AP D , AP H , GT) 
based on the recording standard which can generate the 
optimum recording signal for each recording disc of 
each manufacturer have been registered. 
[0027] As shown in Fig. 8, the waveform parameters 
(AP D , AP H , GT) based on the optimum third recording 
standard have been described in the third recording 
standard information D5 for every type code in corre- 
spondence to each other. That is, the waveform param- 
eters (AP D , AP H , GT) based on the recording standard 
which can be used in each case where the recording 
disc is of the long type and where it is of the short type 
are registered. 

[0028] As shown in Fig. 4, further, software to perform 
the operation of the information signal recording/repro- 
ducing apparatus itself has previously been stored in the 
program area in the ROM 34. 

[0029] The control operation of the information signal 
recording/reproducing apparatus which is executed by 
the system control circuit 30 in accordance with the soft- 
ware will be described below. 

[0030] First, when the user operates the operating de- 
vice 31 to record the information data to the recording 
disc 1 7, the operating device 31 sends a recording com- 
mand signal to the system control circu it 30. In response 
to the recording command signal, the system control cir- 
cuit 30 temporarily stops the execution of a main control 
flow (not described) based on the software and starts 
the execution of a recording initial setting subroutine as 
shown in Fig. 9. 

[0031] In Fig. 9, first, the system control circuit 30 sup- 
plies a slider servo control signal for moving the record- 
ing/reproducing head 14 to the servo circuit 18 in order 
to read the recording information from the management 
area on the recording disc 1 7 and supplies an informa- 
tion reading start command signal to the recording/re- 
producing head 14 (step S1). In response to the signal, 
the recording/reproducing head 1 4 is moved to the man- 
agement area on the recording disc 17 and starts the 
reading of the recording information from this position. 
In this instance, the demodulating circuit 1 9 sends the 
reproduction information data signal RD corresponding 
to the reading from the management area to the system 
control circuit 30. 

[0032] The system control circuit 30 subsequently ex- 
tracts lead-in start time information from the reproduc- 
tion information data signal RD and stores it into a built- 
in registerT (not shown). Further, the media type and p 
category information are searched from the reproduc- 
tion information data signal RD. A flag, which is set to 
the logic level "1 n when the media type and p category 
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information can be searched and is set to the logic level 
"O" when the media type and p category information can- 
not be searched, is written into a first flag register 
(not shown). In this instance, when the media type and 
p category information can be searched, the system s 
control circuit 30 stores the media type and p category 
information into a built-in register Y (not shown) (step 
S2). 

[0033] Subsequently, the system control circuit 30 
searches the manufacturer code and type code corre- 10 
sponding to the lead-in start time information stored in 
the built-in register T from the manufacturer code infor- 
mation registered in the ROM 34 as shown in Fig. 5. In 
this instance, a flag, which is set to the logic level "1" 
when the manufacturer code and type code correspond- 15 
ing to the lead-in start time information can be searched 
and is set to the logic level M 0" when the manufacturer 
code and type code corresponding to the lead-in start 
time cannot be searched is written into a second flag 
register FR 2 (not shown). When the manufacturer code 20 
and type code can be searched, the system control cir- 
cuit 30 stores each of the manufacturer code and type 
code into a built-in register Z (not shown) (step S3). 
[0034] Subsequently, the system control circuit 30 
discriminates whether the contents in the second flag 25 
register FR 2 indicate the logic level "1" or not, namely, 
whether the manufacturer code and type code corre- 
sponding to the lead-in start time information on the re- 
cording disc 17 exist in the manufacturer code informa- 
tion registered in the ROM 34 or not (step S4). If it is 30 
determined in step S4 that the contents in the second 
flag register FR 2 indicate the logic level "1", namely, the 
manufacturer code and type code corresponding to the 
lead-in start time information on the recording disc 1 7 
exist in the manufacturer code information registered in 35 
the ROM 34, the system control circuit 30 executes the 
next step S5. In step S5, the system control circuit 30 
discriminates whether the contents in the first flag reg- 
ister FR 1 indicate the logic level "1" or not, namely, 
whether the media type and the p category information 40 
as shown in Fig. 1 have been recorded on the recording 
disc 17 or not (step S5). If it is determined in step S5 
that the contents in the first flag register FR.| indicate the 
logic level "1", namely, the media type and the p cate- 
gory information have been recorded on the recording 45 
disc 1 7, the system control circuit 30 executes the next 
step S6. In step S6, the system control circuit 30 search- 
es the dedicated disc type (media type + p category) 
corresponding to the manufacturer code and type code 
stored in the built-in register Z from the dedicated disc so 
type information per manufacturer registered in the 
ROM 34 as shown in Fig. 6. At this time, a flag which is 
set to the logic level "1" when the dedicated disc type 
corresponding to the manufacturer code and type code 
can be searched and is set to the logic level M 0 M when it 55 
cannot be searched is written into a third flag register 
FR 3 (not shown). Further, when the dedicated disc type 
(media type + p category) can be searched, the system 



8 

control circuit 30 stores the media type and the p cate- 
gory Into a built-in register X (not shown) (step S6). 
[0035] Subsequently, the system control circuit 30 
discriminates whether the contents in the third flag reg- 
ister FR 3 indicate the logic level "1 " or not (step S7). That 
is, the system control circuit 30 discriminates whether 
or not the dedicated disc type (media type + p category) 
corresponding to the manufacturer code and type code 
of the recording disc 1 7 exist in the dedicated disc type 
information per manufacturer registered in the ROM 34 
as shown in Fig. 6. If it is determined in step S7 that the 
contents in the third flag register FR 3 is set to the logic 
level T, namely, that the dedicated disc type (media 
type + p category) corresponding to the manufacturer 
code and type code of the recording disc 17 exist, the 
system control circuit 30 executes the next step S8. In 
step S8, the system control circuit 30 discriminates 
whether the contents stored in the built-in registers X 
and Y coincide or not, namely, whether the common disc 
type (media type + p category) recorded on the record- 
ing disc 1 7 and the dedicated disc type (media type + p 
category) read out from the ROM 34 coincide or not 
(step S8). When it is determined in step S8 that the com- 
mon disc type (media type + p category) and the dedi- 
cated disc type (media type and p category) do not co- 
incide, the system control circuit 30 reads out the wave- 
form parameters (AP D , AP H , 8T) based on the first re- 
cording standard corresponding to the common disc 
type (media type + p category) stored in the built-in reg- 
ister Y from the first recording standard information reg- 
istered in the ROM 34 as shown in Fig. 1 and supplies 
the read-out waveform parameters (AP D> AP H , 6T) as a 
recording standard signal WS as mentioned above to 
the recording signal waveform generating circuit 12 
(step S9). In response to the execution of step S9, the 
recording signal waveform generating circuit 12 gener- 
ates a recording signal of a waveform based on the 
waveform parameters (AP D , AP H , GT) according to the 
first recording standard corresponding to the common 
disc type (media type -1- p category) recorded on the re- 
cording disc 17. 

[0036] That is, when the common disc type recorded 
on the recording disc 1 7 and the dedicated disc type 
read out from the ROM 34 are different, it is determined 
that the recording disc is a recording disc having record- 
ing characteristics which are not standardized yet at a 
time when the second recording standard has been de- 
fined. The waveform parameters (AP D , AP H , 8T) accord- 
ing to the first recording standard corresponding to the 
common disc type recorded on the recording disc 1 7 are 
read out from the first recording standard information 
registered in the ROM 34, thereby performing the setting 
of the recording signal waveform generating circuit 12. 
[0037] If it is determined in steps S5 or S7 that the 
contents in the first flag register FR.j or third flag register 
FR 3 do not indicate the logic level "1" or if it is decided 
in step S8 that the contents stored in the built-in regis- 
ters X and Y coincide, the system control circuit 30 ex- 
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ecutes next step S10. In step S10, the system control 
circuit 30 reads out the waveform parameters (AP Dl 
AP H , GT) according to the second recording standard 
corresponding to the manufacturer code and type code 
stored in the built-in register Z from the second recording 
standard information registered in the ROM 34 as 
shown in Fig. 7 and supplies the read-out waveform pa- 
rameters (AP D , AP H , GT) as a recording standard signal 
WS to the recording signal waveform generating circuit 
12 (step S10). 

[0038] That is, when one of the following three condi- 
tions a to c is satisfied, it is determined that the recording 
disc is the recording disc using the recording character- 
istics which were standardized at a time when the sec- 
ond recording standard has been defined. The wave- 
form parameters (AP D , AP H , 6T) according to the sec- 
ond recording standard corresponding to the manufac- 
turer code showing the manufacturer and the type code 
of the recording disc 17 are read out from the second 
recording standard information registered and stored in 
the ROM 34, thereby performing the setting of the re- 
cording signal waveform generating circuit 12. 

a. In the case where the media type information and 
p category information are not recorded in the re- 
cording disc 17. 

b. In the case where the dedicated disc type is not 
registered in the ROM 34. 

c. In the case where the common disc type recorded 
on the recording disc 1 7 and the dedicated disc type 
read out from the ROM 34 coincide. 

[0039] In step S4, when the contents in the second 
flag register FR 2 do not indicate the logic level "1", 
namely, when the manufacturer code and type code cor- 
responding to the lead-in start time information on the 
recording disc 17 do not exist in the manufacturer code 
information registered in the ROM 34, the system con- 
trol circuit 30 executes the next step S11 . In step S11 , 
the system control circuit 30 discriminates whether the 
contents in the first flag register FR t indicate the logic 
level "1 " or not, namely, whether the media type and p 
category information as shown in Fig. 1 have been re- 
corded on the recording disc 1 7 or not (step S1 1 ). When 
it is determined in step S11 that the contents in the first 
flag register FR 1 indicate the logic level tt V, namely, if it 
is decided that the media type and p category informa- 
tion have been recorded on the recording disc 17, the 
system control circuit 30 executes step S9. If it is deter- 
mined in step S11 that the contents in the first flag reg- 
ister FR 1 do not indicate the logic level "1", namely, if it 
is decided that the media type and p category informa- 
tion are not recorded on the recording disc 17, the sys- 
tem control circuit 30 executes the next step S1 2. In step 
S12, the system control circuit 30 reads out the wave- 
form parameters (AP D , AP H , 9T) according to the third 
recording standard corresponding to the type code 
stored in the built-in register Z from the third recording 



standard information registered in the ROM 34 as 
shown in Fig. 8 and supplies the read-out waveform pa- 
rameters (AP D , AP H , 8T) as a recording standard signal 
WS as mentioned above to the recording signal wave- 
5 form generating circuit 12 (step S12). 

[0040] That is, when the manufacturer code showing 
the manufacturer and the type code of the recording disc 
17 are not registered in the ROM 34, the waveform pa- 
rameters (AP D , AP H , GT) according to the first recording 
10 standard corresponding to the common disc type (me- 
dia type + p category) recorded on the recording disc 1 7 
are read out from the first recording standard informa- 
tion registered in the ROM 34, thereby performing the 
setting of the recording signal waveform generating cir- 
15 cuit 12. In this instance, if the media type and p category 
are not recorded on the recording disc 1 7, the waveform 
parameters (AP D , AP H , GT) according to the third record- 
ing standard are read out from the third recording stand- 
ard information registered in the ROM 34 by using the 
type code corresponding to the lead-in start time infor- 
mation of the recording disc 1 7, thereby performing the 
setting of the recording signal waveform generating cir- 
cuit 12. 

[0041] When one of steps S9, S10, and S12 is fin- 
ished, the system control circuit 30 exits from the record- 
ing operation initial setting subroutine and returns to the 
execution of the main control flow. 
[0042] According to the information recording/repro- 
ducing apparatus, as mentioned above, when the com- 
mon disc type (media type + p category) recorded on 
the recording disc 1 7 and the dedicated disc type read 
out from the ROM 34 are different, the waveform of the 
recording signal is generated on the basis of ttie wave- 
form parameters (AP D , AP H , GT) according to the first 
recording standard corresponding to the common disc 
type recorded on the recording disc 1 7 (step S9). 
[0043] When the common disc type and the dedicated 
disc type are the same, the waveform of the recording 
signal is generated on the basis of the waveform param- 
eters (AP D , AP H , GT) according to the second recording 
standard which has been registered for every combina- 
tion of the manufacturer code and type code of the re- 
cording disc 1 7 (step S1 0). 

[0044] Further, when the media type and p category 
information are not recorded on the recording disc 17 
and the manufacturer code and type code of the record- 
ing disc 1 7 are not registered in the ROM 34, the wave- 
form of the recording signal is generated on the basis of 
the waveform parameters (AP D , AP H , GT) according to 
the third recording standard corresponding to the type 
code of the recording disc 1 7 (step S1 2). 
[0045] As mentioned above, although there are only 
six kinds of first recording standard information which 
are read out from the ROM in correspondence to the 
common disc type information, the manufacturer of the 
disc using the lead-in start time is further finery specified. 
A hundred or more kinds of second recording standard 
information which is read out in correspondence to the 
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finely divided manufacturers exist. Since the lead-in 
start time merely specifies the disc manufacturer, if the 
disc manufacturer changes the recording characteris- 
tics of the recording disc later, however, there is a prob- 
lem such that the second recording standard informa- s 
tion becomes improper. 

[0046] According to the embodiment, by comparing 
the common disc type information recorded on the disc 
with the dedicated disc type information read out from 
the ROM, whether the disc manufacturer has changed 10 
the recording characteristics of the recording disc or not 
is discriminated. In this instance, if both disc type infor- 
mation do not coincide, it is determined that there is a 
possibility that the disc manufacturer changed the re- 
cording characteristics of the recording disc, so that the is 
first recording standard information is selected, thereby 
assuring the information recording with the minimun 
quality required. When both disc type information coin- 
cide, it is determined that the recording disc is a disc 
having the same recording characteristics as those at a 20 
time when the second recording standard information 
has been defined, so that the second recording standard 
information which has been set finer for every disc type 
is selected, thereby performing the information record- 
ing with high precision. 25 
[0047] The invention is not limited to the above err ■ 
bodiments. 

[0048] For example, according to the embodiments, 
the manufacturer code and type code (Fig. 5) corre- 
sponding to the lead-in start time, the dedicated disc 30 
type (Fig. 6) corresponding to the manufacturer code 
and type code, and the waveform parameters (Fig. 7) 
according to the second recording standard corre- 
sponding to the manufacturer code and type code are 
stored in the ROM 34. It is, however, also possible to 35 
arrange the apparatus to store the common disc type 
corresponding to the lead-in start time and the second 
recording standard information in the ROM 34 and the 
manufacturer code and type code are not stored as in- 
termediate data. 40 
[0049] In the embodiment, although the second re- 
cording standard information has been read out from the 
ROM 34 on the basis of the lead-in start time recorded 
in the recording disc, the invention is not limited to this 
construction. In brief, it is sufficient to use a construction 45 
such that predetermined information showing the disc 
manufacturer or dedicated disc type is read outfrom the 
recording disc and the second recording standard infor- 
mation corresponding to the predetermined information 
is read out from the ROM 34. so 
[0050] Although one ROM has been used as memory 
means for storing each recording standard information 
and manufacturer code, a plurality of ROMs can be used 
or another memory means such as a hard disk or the 
like can be also used. 55 
[0051 ] After confirming that the common disc type in- 
fo rmat ion X recorded in the recording disc and the ded- 
icated disc type information Y read out from the ROM 



coincide, whether the recording disc is a recording disc 
having the same recording characteristics as those at a 
time when the second recording standard has been de- 
fined or not is discriminated. The invention, however, is 
not limited to this method. For example, it is also possi- 
ble to record other information recorded in the recording 
disc, for example, a disc manufacturing day or version 
information and to discriminate on the basis of the infor- 
mation. It is also possible to arrange the apparatus so 
that the information is recorded by the recording signal 
according to the second recording standard information, 
the performance of a reproduction signal is checked, 
and for example, when a jitter value is larger than a pre- 
determined value, it is determined that the recording 
disc is a disc having the different recording characteris- 
tics. 

[0052] In the information recording/reproducing appa- 
ratus according to the invention as described in detail 
above, discrimination is first made as to whether or not 
the loaded recording disc is a recording disc having the 
recording characteristics standardized at the time when 
the second recording standard has been defined. If it is 
determined that the recording disc is a disc having the 
recording characteristics which are not standardized at 
the time when the second recording standard has been 
defined, the waveform of the recording signal is gener- 
ated based on the first recording standard. Even if the 
recording characteristics of the recording disc are large- 
ly changed, the information can therefore be recorded 
with the necessary minimum quality without being influ- 
enced by the change in recording characteristics. If it is 
determined that the recording disc is a disc having the 
recording characteristics which have been standardized 
at the time when the second recording standard has 
been defined, the waveform of the recording signal is 
generated based on the second recording standard 
which has been set finer than the first recording stand- 
ard every disc type. The information, therefore, can be 
recorded at very high precision. 
[0053] According to the information recording/repro- 
ducing apparatus of the invention, the information can 
be recorded at higher precision. 



Claims 

1 . An information recording/reproducing apparatus for 
recording information to a recording disc by irradi- 
ating a recording beam light to said recording disc 
according to a recording signal indicative of infor- 
mation data, comprising: 

memory means in which common disc type in- 
formation to be recorded in said recording disc 
and a first recording standard showing wave- 
form parameters at a time when said recording 
signal is generated have been stored in corre- 
spondence to each other and predetermined in- 
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formation to be recorded in said recording disc 
and a second recording standard showing 
waveform parameters at the time when said re- 
cording signal is generated have been stored 
in correspondence to each other; s 
means for reading out said common disc type 
information and said predetermined informa- 
tion from said recording disc, respectively; and 
recording signal generating means for select- 
ing one of said first recording standard and said 10 
second recording standard on the basis of said 
common disc type information and said prede- 
termined information, reading out the selected 
standard from said memory means, and gener- 
ating said recording signal on the basis of said 
read-out recording standard. 

2. An apparatus according to claim 1 , wherein said 
predetermined information is information indicative 

of a disc manufacturer. 20 

3. An apparatus according to claim 1 , wherein said 
predetermined information is a lead-in time indica- 
tive of a recording start position on said recording 
disc. 25 

4. An apparatus according to one of claims 1 to 3, 
wherein said common disc type information is infor- 
mation indicative of a disc type of said recording 
disc. 30 

5. An apparatus according to one of claims 1 to 4, 
wherein said predetermined information to be re- 
corded in said recording disc and dedicated disc 
type information indicative of a disc type of said re- 35 
cording disc have been further registered in said 
memory means in correspondence to each other, 
and 

said recording signal generating means reads 
out said dedicated disc type information cone- 40 
sponding to said predetermined information read 
out from said recording disc from said memory 
means, generates said recording signal on the ba- 
sis of said second recording standard when both of 
said read-out dedicated disc type information and <5 
said common disc type information read out from 
said recording disc indicate the same disc type, and 
generates said recording signal on the basis of said 
first recording standard when said dedicated disc 
type information read out from said memory means so 
and said common disc type information read out 
from said recording disc indicate different disc 
types. 

6. An apparatus according to one of claims 1 to 5, 
wherein a manufacturer code indicative of a disc 
manufacturer corresponding to said predetermined 
information to be recorded in said recording disc 



has been further registered in said memory means, 
and 

said recording signal generating means gen- 
erates said recording signal on the basis of said 
second recording standard when said manufacturer 
code corresponding to said predetermined informa- 
tion read out from said recording disc has been reg- 
istered in said memory means and said common 
disc type information is not recorded in said record- 
ing disc. 

7. An apparatus according to one of claims 1 to 6, 
wherein a manufacturer code indicative of a disc 
manufacturer corresponding to said predetermined 
information to be recorded in said recording disc 
and a third recording standard indicative of wave- 
form parameters at the time when said recording 
signal is generated have been further stored in said 
memory means in correspondence to each other, 
and 

said recording signal generating means gen- 
erates said recording signal on the basis of said 
third recording standard read out from said memory 
means when said manufacturer code correspond- 
ing to said predetermined information read out from 
said recording disc is not registered in said memory 
means and said common disc type information is 
not recorded in said recording disc. 

8. An apparatus according to one of claims 1 to 7, 
wherein a manufacturer code indicative of a disc 
manufacturer corresponding to said predetermined 
information to be recorded in said recording disc 
has been further registered in said memory means, 
and 

said recording signal generating means gen- 
erates said recording signal on the basis of said first 
recording standard when said manufacturer code 
corresponding to said predetermined information 
read out from said recording disc is not registered 
in said memory means and said common disc type 
information has been recorded in said recording 
disc. 

9. An apparatus according one of claims 1 to 8, where- 
in a manufacturer code indicative of a disc manu- 
facturer corresponding to said predetermined infor- 
mation to be recorded in said recording disc has 
been further registered in said memory means and 
said predetermined information to be recorded in 
said recording disc and dedicated disc type infor- 
mation indicative of a disc type of said recording 
disc have been further registered in said memory 
means in correspondence to each other, and 

said recording signal generating means gen- 
erates said recording signal on the basis of said 
second recording standard in the case where said 
common disc type information has been recorded 
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in said recording disc and said dedicated disc type 
information corresponding to said predetermined 
information read out from said recording disc is not 
registered in said memory means and said manu- 
facturer code corresponding to said predetermined 5 
information has been registered in said memory 
means. 



10. An information recording/reproducing apparatus for 
recording information to a recording disc by irradi- io 
ating a recording beam light to said recording disc 
according to a recording signal indicative of infor- 
mation data, comprising: 

memory means in which common disc type in- is 
formation to be recorded in said recording disc 
and a first recording standard showing wave- 
form parameters at a time when said recording 
signal is generated have been stored in corre- 
spondence to each other and dedicated disc 20 
type information of each disc manufacturer and 
a second recording standard showing wave- 
form parameters at the time when said record- 
ing signal is generated have been stored in cor- 
respondence to each other; 25 
means for reading out said common disc type 
information from said recording disc; 
detecting means for detecting the disc manu- 
facturer of said recording disc; and 
recording signal generating means for select- 30 
ing one of said first recording standard and said 
second recording standard on the basis of said 
dedicated disc type information corresponding 
to said disc manufacturer read out from said 
memory means and said common disc type in- 35 
formation read out from said recording disc, 
reading out the selected standard from said 
memory means, and generating said recording 
signal on the basis of said read-out recording 
standard. 40 



11. An apparatus according to claim 10, wherein said 
recording signal generating means generates said 
recording signal on the basis of said second record- 
ing standard when both of said dedicated disc type 
information and said common disc type information 
indicate the same disc type, and said recording sig- 
nal generating means generates said recording sig- 
nal on the basis of said first recording standard 
when both of said information indicate different disc 
types. 



12. An information recording method for recording in- 
formation to a recording disc by irradiating a record- 
ing beam light to said recording disc according to a 
recording signal indicative of information data, said 
mtehod comprising the steps of: 



50 



55 



storing common disc type information to be re- 
corded in said recording disc and a first record- 
ing standard showing waveform parameters at 
a time when said recording signal is generated 
into memory means in correspondence to each 
other and further storing predetermined infor- 
mation to be recorded in said recording disc 
and a second recording standard showing 
waveform parameters at the time when said re- 
cording signal is generated into said memory 
means in correspondence to each other, re- 
spectively; and 

selecting one of said first recording standard 
and said second recording standard on the ba- 
sis of said common disc type information read 
out from said recording disc and said predeter- 
mined information, reading out the selected 
standard from said memory means, and gener- 
ating said recording signal on the basis of said 
read-out recording standard. 

13. A method according to claim 12, wherein said pre- 
determined information to be recorded in said re- 
cording disc and dedicated disc type information in- 
dicative of a disc type of said recording disc have 
been further registered in said memory means in 
correspondence to each other, 

said dedicated disc type information corre- 
sponding to said predetermined information read 
out from said recording disc is read out from said 
memory means, when both of said read-out dedi- 
cated disc type information and said common disc 
type information read out from said recording disc 
indicate the same disc type, said recording signal 
is generated on the basis of said second recording 
standard, and when said dedicated disc type infor- 
mation read out from said memory means and said 
common disc type information read out from said 
recording disc indicate different disc types, said re- 
cording signal is generated on the basis of said first 
recording standard. 

14. An information recording method of recording infor- 
mation to a recording disc by irradiating a recording 
beam light to said recording disc according to a re- 
cording signal indicative of information data, com- 
prising the steps of: 

storing common disc type information to be re- 
corded in said recording disc and a first record- 
ing standard showing waveform parameters at 
a time when said recording signal is generated 
into memory means in correspondence to each 
other and further storing dedicated disc type in- 
formation of each disc manufacturer and a sec- 
ond recording standard showing waveform pa- 
rameters at the time when said recording signal 
is generated into said memory means in corre- 
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spondence to each other, respectively; and 
selecting one of said first recording standard 
and said second recording standard on the ba- 
sis of said dedicated disc type information cor- 
responding to the disc manufacturer of said re- 5 
cording disc read out from said memory means 
and said common disc type information read 
out from said recording disc, reading out the se- 
lected standard from said memory means, and 
generating said recording signal on the basis 10 
of said read-out recording standard. 

15. A method according to claim 14, wherein said sec- 
ond recording standard is selected when both of 
said dedicated disc type information corresponding 15 
to said disc manufacturer and said common disc 
type information read out from said recording disc 
indicate the same disc type, and said first recording 
standard is selected in the case where both of said 
information indicate different disc types. 20 
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